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ADHESIVE COMPOSITIONS 

The present invention relates to adhesive 
compositions, in particular to hot melt adhesive 
compositions comprising cross-linkable silane-modif ied 
polymers of apolar monomers. 

Silane grafted homo- and co-polymers are 
widely used for the preparation of cable jacketing, 
wire insulation and piping and have been suggested 
for use as spacers in laminate materials. The 
preparation of such materials is described in for 
example US-A-3646155, GB-A-1286460, GB-A-1347426 , 
GB-A-1406680, GB-A-1450934 and GB-A-1542543 . US- 
A-3646155, for example, describes the production 
of such material by reaction of polyethylene with 
an unsaturated silane, e.g. vinyl triethoxysilane, 
in the presence of a peroxide initiator to produce 
the silane grafted polymer. A catalyst, for example 
dibutyl tin dilaurate, is incorporated into the 
grafted polymer which is then formed into the desired 
shape. Catalysed hydrolysis and cross-linking 
of the silane groups occurs to give the hardened 
end product. The reaction procedure may thus be 
represented as follows :- 

(A) Grafting 

-(CH 2 CH 2 CH 2 CH 2 CH 2 ) a - + CH 2 =CH. Si (O^Hg) 3 

peroxide' " (CH^CHCI^CH.,) a - 

CH 2 CH 2 Si(OC 2 H 5 ) 3 
silane graft polymer 
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(B) Hydrolysis 



-(CH 2 CH 2 CHCH 2 CH 2 ) a - + 3 H 2 0 



CH 2 CH 2 Si(OC 2 H 5 ) 3 



» -fCH 2 CH 2 CHCH 2 CH 2 ) a - + 3 

CH 2 CH 2 Si(OH) 3 
(C) Cross-linking 

-CCH 2 CH 2 CHCH 2 CH 2 ) a - "(CH^CHCH^^- 



CH 2 CH 2 Si (OH) 3 CH 5 CH 0 Si~0. 

* 2 1 \ 



0- 



silanol condensation 
+ catalyst 




i / 

- (CH 2 CE 2 CHCH 2 CH 2 ) a - - fCH.CH.CHCH^) & 

The product of stage (A) above may also be 
produced by copolymer i sat ion of ethylene with a 
suitable trialkoxysilyl monger, e.g. 4- Ctriethozysilyl) . 
but-l-ene. References hereinafter to silane-graf ted 
or silane-modified polymers include such silane 
side chain materials produced by copolymer i sat ion, 
which are indistinguishable from the materials 
produced by grafting. 

While teaching that for storage stability 

^nto^ 13110 ', 00 ^ 61133 ' 1011 Catal7St Sh ° Uld be incorporated 
xnto the silane-grafted polymer only when initiation 

of the cross-linking reaction is desired, Dow Corning 

Limited have suggested in GB-A-1406680 that silane 

grafted ethylene-vinyl acetate' copolymers may find 
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utility in adhesives. In British patent application 
No. 8724865 (GB-A-2197326) Swift Adhesives Limited 
have however suggested the use of a silane-graf ted 
medium range molecular weight ethylene-vinyl acetate 
copolymer as the base for cross-linkable hot melt 
adhesive systems (which can either be formulated 
as single compositions containing the grafted copolymer 
together with the condensation catalyst or as dual 
compositions, one containing the grafted copolymer 
and the other the catalyst) which are particularly 
suitable for use in product assembly , for example 
in the furniture and automobile industries. 

The present invention is based on the recognition 
that cross-linkable hot melt adhesive systems, 
especially single composition systems, having advantageous 
properties relative to adhesives based on silane- 
modified ethylene-vinyl acetate copolymers in terms 
of solvent resistance, creep resistance, flexibility, 
adhesion (especially to non-polar substrates such 
as plastics , and in particular polyolefins such 
as polythene, polypropylene, PTFE, etc.) and thermal 
stability, may be produced by the use of silane- 
raodified homopolyraers and copolymers deriving from 
apolar monomers and comonomers or of blends of 
such modified homo- or copolymers. 

According to one aspect of the present invention 
therefore we provide an adhesive composition appliable 
in melt form to surfaces to be bonded, said composition 
comprising 

(a) at least one silane modified, including silane- 
grafted polymer (hereinafter collectively SGP) of apolar 
monomers, 

(b) a catalyst for the condensation of said silane- 
modified polymer, and, optionally but preferably, 

(c) a plasticizer, preferably a polybutene, polyterpene 
or liquid hydrocarbon plasticizer. 

As it is found that the incorporation of 
a plasticizer into the adhesive system improves 
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substrate wetting by the hot melt as well as providing 
improved flexibility in the cured adhesive it is 
particularly preferred that the adhesive system 
should comprise at least one plasticizer, such 
as for example an ester-based plasticizer (e.g. 
benzoate plasticizers such as glycol dibenzoate 
and dipropylene glycol dibenzoate (available as 
Benzoflex 9-88,) or a liquid polyterpene or liquid 
hydrocarbon plasticizer (such as for example the 
polyterpene available from Goodyear under the trade 
name Wxngtack ID and the liquid hydrogen available 
from Exxon under the trade name Escorez 5000) or 
a polybutene plasticizer. The plasticizer convenient^ 
constitutes 5 to 40%, preferably 10-35%, of the 
adhesive composition. 

The SCTs used acting to the present invention 
are, as mentioned above, silane-graf ted polymers 
of apolar monomers or comonomers, or copolymers 
of a silane monomer with such apolar monomers. 
Examples of apolar monomers include for example 
olefins , especially alpha-olef ins and particularly 

6 alpha-olefins, (e.g. ethylene, propylene, 
but-l-ene, and 2-methyl-prop-l-ene) , and styrenes. 
The polymers which are silane-modif led may be homo 
or copolymers and if copoiymers may derive from 
twocr more different comonomers. Thus for example 
particular mention may be made of sms (styrene- 
ethylene-butylene-styrene) , ethylene-propylene, 
ethy ene-but-l-ene and ethylene-hex-l-ene as copolymers 
Mention may also be made o, E p D „ ( „ n8aturatsd 
Propylene terpolymer, . Preferably however the 
Polymer or polymer blend which is silane modified 

will" Me X**"**™ «- Particularly 
P eterably it will comprise a blend of polypropylenes 
having molecular weights within different rlges 
e.g. atactic polypropylene. Particularly conveniently 
the polymer blend comprises . homo- or copolymer 

tne monomers for which ara m-«- 

w wmcn are olefins such as the 
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straight chained or branched unsubstituted olefins 
mentioned above, in this regard it may be noted 
that silane-grafted polyethylenes have recently 
(Summer 1988) become available commercially from 
AC Polythenes under the trade name ACX. 

As mentioned above, the adhesive composition 
may contain one or more than one SGP. where a 
blend of SGPs is used, it is particularly preferred 
that for each the silane side chain should be the 
same and it is also especially preferred that the 
SGPs used in preparing the composition should be 
polymers derived only from apolar (co)monomers. 
In this way compositions having optimum adhesion 
characteristics for plastic substrates can be produced. 

Where the silane side chains are introduced 
by grafting this may of course be effected either 
before or after the polymers are blended. 

Polymers having a wide range of molecular 
weights may be silane grafted to produce the SGPs 
used for the preparation of the adhesive compositions 
of the present invention; in general polymers having 
melt flow indices (MPls) of from 1 to 2500 may 
be used and MPIs of 2-1000, especially 5-400 and 
particularly 10-150, are preferred. By blending 
polymers having different pre silane grafting MPIs 
and indeed by blending grafted polymers having 
different monomer make-up (e.g. by blending silane- 
modified polypropylene with silane-modif ied polyethylene) 
the performance profile of the final adhesive system, 
for example in terms of wetting, strength, adhesion, 
flexibility, and ease of application, may be adjusted 
to suit its intended end use. 

Thus in one embodiment the adhesive composition 
of the invention contains a blend of silane-grafted 
polymers for at least one of which the polymer 
has an MPI before silane grafting in the range 
1 to 150, preferably 1 to 80, more preferably 2- 
20, and for at least one other of which the polymer 
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iTo ZT be£ ° Ce SUanS 9Caetln ^ tn "» »nge 
150-2500, preferably 200-800. 

in the sgps used according to the invention 

chain is - —r 

- A - S1(R '3-n,' x >,„ (I) 

«!!* in * " Presen * s « optionally substituted 
divalent organic radical, preferablv ,„ 
substituted alkylene alkvll optionally 
«".*yj.ene, alkyleneoxy, alkvl pncnh , 

leaving • 

a 4r: ate fe . 9 . chlorIn r, xr entiy 

k coo— where R f s a r „ 

is mentioned above the silane side chains 

^^IToTT'T **• lnClUSl ° n iD tbe 
by reactind th f lnTO ""° n ■*» ^o be prepared 
oy reactmg the polymer (or blend thereof) with 
an unsaturated silane of formula II 

* 1 - Si<R '3- B W n (II, 

In formula II, A l conveniently represents 
a group of formula ^presents 



CH 2 " 9 ~(R 3 ) - 
R 2 P " 
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where p is 0 or 1; S represents hydrogen or C, A 
3 1-4 
alkyl; and R represents a straight, branched 

or cyclic alkylene group , a phenylene group , a 

carbonyloxy group, a carbonyloxy (C.j_ 10 alkylene) 

group, a (C-^q alkylene) carbonyloxy group or a 

(C 1-10 alk Y len e) carbonyloxy (C^jq alkylene) group, 

optionally carrying pendant glycidoxy groups. 

Such compounds are described by Dart Industries 
in GB-A-1347426. 

Particularly preferably however A 1 represents 
a C 2 _ 5 monoalkenyl group, such as vinyl or allyl, 
or a (C 2 _ 3 alkenyl ) carbonyloxy (C 2 _3 alkylene) group, 
such as a gamma-methacryloxy propyl group, and 
particularly preferred unsaturated silanes of formula 
II include vinyl trimethoxy silane, vinyl triethoxy 
silane and gamma-methacryloxypropyl trimethoxy k 
silane. 

Unsaturated silanes of formula II are known 
or may be prepared by conventional methods. 

The silane side chain need only constitute 
a minor part by weight of the SGP, e.g. up to 20%, 
generally 0.1-10%, preferably 0.5 to 6% and especially 
preferably about 4% r and the ratio of unsaturated 
silane to polymer used in the grafting reaction 
should be chosen accordingly, or alternatively 
the weight ratio of monomers where copolymer is at ion 
is used. 

The catalyst used in the preparation of the 
SGPs is preferably a free-radical generating compound 
such as for example benzoyl peroxide, dicumyl peroxide 
or other catalysts referred to in the literature, 
e.g. in US-A-3646155. The free radical generator 
may conveniently be used in a concentration of 
about 0.01 to 3% relative to the weight of polymer 
used. 

The silane grafting reaction is conveniently 
effected at a temperature of at, least 140°C, preferably 
between 150 °C and 250 °C, and may be performed in 
conventional apparatus such as a Ko-Kneader. 
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The SGP component preferably forms up to 
99%, conveniently 10-40%, and especially preferably 
about 30%, of the adhesive composition. 

In the adhesive composition of the invention, 
SGPs having a 3-membered or longer chain linking 
the silicon atoms with the polymer backbone will 
result in a cured adhesive having a generally more 
open structure than that achieved with only a 2- 
membered linking chain. The open structure may 
advantageously permit both a high degree of curing 
and the inclusion of relatively high concentrations 
of tackifying resin and other components in the 
uncured adhesive composition, m this way, the 
viscosity, tack and melting characteristics of 
the uncured adhesive may be tailored to particular 
desired levels, for example to permit the use with 
the new adhesive of conventional hot melt adhesive 
melting, mixing and application apparatus. 

As the catalyst for the SGP hydrolysis and 
cross-linking, a silanol condensation catalyst 
may be used. Many such materials are known to 
the art. Thus suitable catalysts include, for 
example, metal carboxylates , e.g. dibutyl tin dilaurate 
organometallics, e.g. tetrabutyl titanate, organic 
bases, e.g. ethylamine, and mineral and fatty acids 
Several such compounds are identified for example 
xn US-A-3646155. Among suitable condensation catalysts, 
organotm compounds, such as dibutyl tin dilaurate 
are preferred. The catalyst, conveniently makes 
up from 0.005-0.2%, preferably about 0.02%, of 
the adhesive composition as a whole. 

The adhesive composition of the invention 
conveniently also contains further components selected 
from: antioxidants; tackifying resins; further 
polymers; and diluents and modifiers. 

The tackifying resin component of the hot 
melt adhesive composition of the present invention 
may comprise any suitable resin or resin mixture, 
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for example those conventional for hot melt adhesives. 
The resin or resin mixture should however be selected 
to achieve the desired balance between compatibility 
with the SGP and the other components of the adhesive, 
the melt flow properties of the adhesive as a whole 
and the specific adhesion to the substrates intended 
to be bonded with the adhesive. In this respect, 
suitable tackifying resins may include: aromatic 
modified resins such as a-methyl styrene homopolymers 
or copolymers, e.g. Krystalex F100 (a-methyl styrene 
polymer) , Krystalex FR75 (a modified a-methyl 
styrene copolymer) or Piccotex (a vinyl toluene- 
a-methyl styrene copolymer) , all three available 
from Hercules Chemical Co. ; aliphatic petroleum 
hydrocarbon resins; styrene-modif ied hydrocarbon 
resins; and, particularly preferably, alicyclic 
hydrocarbon resins, e.g. Escorez 5300 (available 
from Exxon) . 

The tackifying resin will conveniently make 
up from 5 to 40%, preferably 10-40%, and especially 
preferably about 30%-35%, of the adhesive. 

The hot melt adhesive of the invention preferably 
contains at least one antioxidant. In this respect, 
conventional adhesives antioxidants, such as butylated 
hydroxy toluene (BHT) may be used. A preferred 
antioxidant is pentaerythritol-tetrakis-3-(3,5- 
di-tert.butyl-4-hydroxyphenyl) -propionate, which 
is available under the trade name Irganox 1010 
from Ciba-Geigy UK Ltd. of Manchester. The antioxidant 
will generally be present in the adhesive at about 
0.1-2.5%, preferably 0.5-1%. 

The adhesive system may if desired be formulated 
as two compositions which are not mixed until the 
adhesive is melted for application so as to avoid 
earlier contact between the SGP and the condensation 
catalyst. Thus according to a further aspect of 
the invention we provide a hot melt adhesive system 
comprising a first composition comprising at least 
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one SGP as defined above and a second composition 
comprising a catalyst for the condensation of said 
SGP, said first and second compositions being packed 
in separate containers. t»c«ea 

The adhesive composition of the invention 
preferably also comprises a further polymer or 
polymer mixture. The further polymer or polymer 
mixture, which should not be cross-linkable under 
the action of the catalyst, »iu be selected to 
achieve, inter alia, a balance between comparability 
with the catalyst and the other components of the 

IT T V \T tbe VlS0OSity and taCk *»«acteristics 
of the adhesive, since the SGP is based on an 

polymer deriving from apolar monomers, the further 
polymers are preferably selected from homo- and 
copolymers of apolar monomers, such as for example 
Polyethylthene, polypropylene, polybutylene , and 
we!L I!' "r sta1 ""^ range molecalar 

ZT r J TT°l C ° POlym « 5 ' s «=» « "at available 
under the trade name Vestoplast 608 from Huls (OK) 
Limited of Manchester, or low molecular weight 
Polyethylene, such as polyethylene AC6 or ACS availabl. 
framed chemical Corporation rnternational ' 
Z Ia ° f , Blr - ln » h »" • Convenient Polymers having 

^ 500 rf 2500 ' Pref « abi * 5 -"">- -re preferably 
20-SOO and most preferably 150^400 are used. The 
further polymer conveniently constitutes up to 

^', P !. eEerably 1 t0 and Preferably 

about 5%, of the adhesive of the invention and 

or"! si!" 1 "« Pr6Sent " ab ° Ut " a " -centration 

The adhesive composition or system may also 
contain further components such as diluents or 
modifiers, conveniently as about 5-40*, preferablv 
about 30*, of the total adhesive. These events 
-ay serve to regulate the viscosity and setting 
speed of the adhesive and »ay be included to enhanc e 
«.e wicking of the adhesive into the substrates 
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to be bonded. In this respect, conventional diluents 
and modifiers for hot melt adhesives, such as waxes 
(e.g. petroleum waxes such as paraffin waxes or 
microcrystalline waxes such as Okerin 8981 from 
Astor Chemicals of West Drayton, Middlesex) , hydrogenated 
animal or vegetable fats (e.g. hydrogenated castor 
oil or hydrogenated tallow) , and synthetic waxes, 
such as Fischer Tropsch waxes may be used. 

Where waxes or low molecular weight polyethylenes 
are used as diluents, they should conveniently 
have softening temperatures in the range of 50- 
120 °C. Microcrystalline waxes, Fisher Tropsch 
waxes and paraffin waxes having softening temperatures 
in the ranges 65 to 94°C (e.g. 79°C) , 110 to 120°C 
and 54 to 72 °C respectively are particularly suitable. 
A mixture of low molecular weight polyethylene, 
such as polyethylene AC6 or AC8, and a microcrystalline 
wax having a softening temperature of about 90 p c, 
such as Micro 549 available from Holmes Chemical 
Company of Uxbridge, may also be particularly suitable, 
especially where the polyethylene and the wax constitute 
about 5 and about 15% by weight respectively of 
the adhesive. 

Where the adhesive is formulated as a two 
part system, the SGP and the catalyst being separately 
packaged, the optional components can appear in 
one or both of the separate compositions; the SGP- 
containing composition will however preferably 
contain the antioxidant and the tackifier and the 
catalyst-containing composition will preferably 
contain a further polymer; the plasticizers, diluents 
and modifiers may be in either or both compositions 
In a two composition system, the catalyst-containing 
composition particularly conveniently comprises 
about 99% of polymer compatible with the SGP (e.g. 
polyethylene, polypropylene or SEBS) and 1% of 
a catalyst (e.g. dibutyl tin dilaurate) . 

Where the adhesive of the invention is formulated 
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* llllltl ° OT ' P0Sitl0 " " advantageously 

ln Mater -"9 ht Gainers, for esLple 
aluminium cartridae<? «k^u . . F e 

of S ilica gel at th e end If """"a— sachet 

ac cos end of a cartridge for a hr>* 

• catalyst for the condensation thereof. 

Besides the components discussed above it 
adhesl lraWe t0 lnCOWratS «- £ - Xt 

»m oe ln he°::; a t lre of the presMt i ~<» 

„„, ' melting, generally to 100-200<>c 

Preferably about 110-170-c, mixed I „ 
loadad applicator or by the lixrnV " Cartrld9e 

°f the two compositions V^Jl^?*"' *"* 
»a appliaa to the substrates to 

in a film thicltness ^»*«. 9enerally 

: is: : r ^ «^ "jet* 

aLsT Tne adh at9er an ° Unt 3,13 SO " Pln9 °" «- 
should be suf«citr t a ° teri8tiOS ° f "» 
«a substrates"^: ^"of" STaST" 
by hydrolysis and cross-lintt»g occurs. ^ 

For the hydrolysis of the SGP 
in general, the necessary vater cZ\ 
by ambient fflftle v * be su PPlied 

jt amoxent moisture. However, if deal™* 
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polymer microspheres such as those sold as paint 
opacifiers by Rohm and Haas Company under the trade 
name ROPAQUE OP-62 (see EP-A-119054 of Rohm and 
Haas) • 

The adhesive of the invention may be used 
in most applications where hot melt adhesives have 
been used and where full bonding strength is not 
required immediately after the application of the 
adhesive. The adhesive of the invention is thus 
particularly suited to use in product assembly 
(for example in the furniture and automobile industries) , 
packaging and labelling. 

Thus according to a further aspect of the 
invention we provide the use of the adhesive composition 
and system of the invention in product assembly. 

Because of the silane cross-linking reaction, 
the adhesive of the invention is capable of chemically 
bonding to the surfaces of certain substrates to 
produce an enhanced adhesive effect. Thus the 
adhesive of the present invention is particularly 
suitable for the bonding of cellulosic and silicaceous 
substrates, for example paper and glass , to non- 
polar substrates, e.g. plastics such as polypropylene 
and PTPE. 

The SGP and catalyst components in the adhesive 
of the present invention may be selected to achieve 
particular desired characteristics, for example 
rate or controlability of curing, and by varying 
the monomer make-up and the MPI of the polymer 
precursor for the SGP, and by utilizing blends 
of SGPs, the formulation characteristics (such 
as viscosity, softening point, wetting ability, 
etc.), for the adhesive may be controlled to give 
a readily processable material. 

In a particularly preferred embodiment of 
the invention, further organic components, such 
as for example fillers, tack and viscosity modifiers, 
plasticizers and colorants can be bonded onto the 



WO 89/11513 

PCI7GB89/00535 

- 14 - 

grafted poller by using for such components oonpo<mds 
contarnrng, or chemically modified to contain, 
silanol, alcohol, amine or thiol groups. Tha use 
of sach compounds i s particularly advantageous 
srnce although they are unreactive towards the 
SGP in the adhesive composition before the aooHr..*- 
of the adhesive, on application they J e | a bl7t 0 " 
bond to the silanols produced in the hydrolysis 
reactron and thereafter will be chemically bound 
mto the cured adhesive. l„ this way where such 
components are polyf unctional, i.e. contain two 
or more such groups on each molecule, the components 
may act as intermediaries in the cross-li„ king 
and by becoming part of the cross-linked lattice 
may modify the physical properties of the cured 
composition. However even when such components 
are monofunctional thay may bond to the silane 

have ro T T' " CeattCl " 9 *"* ^ -W 

»Ier advert ZZ-"' — -n 

aaverse condrtrons. m this regard mention 

May be made in particular of glycerol esters or 
resins, polyaa>inas, diols, polyethylene glycols, 
hydroxylated wares and the like. 

The use of such reactive compounds may be 

stabiUt f in tBC "^ "a thermal 

stabrlrty of the cured competition or where the 

optronal component is capable of discoloring or 
otharwrsa damaging the substrata or where loss 
of the component would cause the adhesive bond 
to be modified unde^raMn 

deteriorate. Und6Slrably ' ^ere it would 

The following Examples are provided to illustrate 
the present invention further without limiting 
the scope of protection sought therefor r.ii I 
and parts referr** fc . tnerefor < a H Percentages 

parts referred to herein are by weight unless 
otherwise specified): "nxess 
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Example 1 

One part adhesive composition 



The composition is the admixture of the following 
components : 

SGPP + 31.3% 

Catalyst/polypropylene blend (1% dibutyl 

tin dilaurate) 1.7% 

175 °F Micro wax (microcrystalline wax) 20.0% 

Sasol Wax (Fischer Tropsch wax) 10.0% 

Irganox 1010 (antioxidant) 1.0% 

Escorez 5300 (hydrogenated alicyclic 

hydrocarbon - tackifying resin) 26.0% 

Piccotex 100 (o-methyl styrene-vinyl 

toluene copolymer - tackifying resin) 10.0% 

+ The SGPP is the reaction product of vinyl trimethoxy- 
silane and polypropylene (Vestoplast 828 available 

It 

from Huls (UK) Ltd - melt viscosity at 190 °C of 
28000 mPas) prepared with a silane content of about 
5% using the procedure of US-A-3646155. 

The composition is homogenized prior to the addition 

of the catalyst. The catalyst is then mixed in 

and the composition is filled into aluminium cartridges 

for a hot melt adhesive applicator. A silica gel 

sachet is placed in the filled cartridge which 

is then sealed. 



The compositions of Examples 2 to 8 are mixed and 
filled into containers as for Example 1. 

Example 2 

One part adhesive composition 

The composition is the admixture of the following 
components: 
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SGPP + 

Catalyst/polypropylene blend (1% dibutyl 
tin dilaurate) 
Irganox 1010 (antioxidant) 
Escorez 5300 (hydrogenated alicyclic 
hydrocarbon - tackifying resin) 
Piccotex 100 (Methyl styrene-vinyl 
toluene copolymer - tackifying resin) 
Hyvis 30 (polybutene - plasticizer) 

Iuan e e S a!d lT & ° f ^^thoxy- 

sxlane n and polypropylene (Vestoplast 828 available 
from Huls (UK) Ltd - ae it viscosity at 1 90 * C of 

» IZTll prepared with a sUane °~ ° f 

i>% using the procedure of US-A-3646155. 
Example 3 

One part ad hesive r^^;^ 

The composition is the admixture of the following 
components: ng 



31.3% 

1.7% 
1.0% 

26.0% 

10.0% 
30.0% 



SGPE + 



Catalyst/polyethylene blend (1% dibutvl tln fl ^' 3% 

irganox 1010 (antioxidant) * Curate, 1-7% 

Escorez 5300 (hydrogenated alicyclic 

hydrocarbon - tackifying resin) 7tt n& 

Piccotex 100 (^methyl styrene-vinyl 

toluene copolymer - tackifying resin) 10 0 % 

Hyvxs 30 (polybutene - plasticizer) 30 [ 0% 

IiL e e SGP d iS 1 thS reaCti ° n PCOdUCt ° f ^yltrimethoxy- 
CoZJ P ° lyethylene < AC8 mailable from Allied 
Corporate - melt viscosity at 140*C of 400 mPas) 
Prepared with a silane content of about 5% using 
the procedure of US-A-3646155. 
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The composition is the admixture of the following 
components: 

SGSEBS + 31. 3% 

Catalyst/SEBS blend (1% dibutyl tin dilaurate) 1.7% 

Irganox 1010 (antioxidant) 1.0% 

Escorez 5300 (hydrogenated alicyclic 

hydrocarbon - tackifying resin) 26.0% 

Piccotex 100 (a-methyl styrene-vinyl 

toluene copolymer - tackifying resin) 10.0% 

Hyvis 30 (polybutene - plasticizer) 30.0% 



+ The SGSEBS is the reaction product of vinyltrimethoxy- 
silane and SEBS (Kraton G-1650 available from Shell 
Chemical Co. - Brookfield viscosity in toluene 
solution at 77°F of 1500 mPas) , prepared with a 
silane content of about 5% using the procedure 
of US-A-3646155. 

Example 5 

One part adhesive composition 

The composition is the admixture of the following 
components : 

SGPP + 

Catalyst/polypropylene blend (1% dibutyl 
Irganox 1010 (antioxidant) 
Escorez 5300 (hydrogenated alicyclic 
hydrocarbon - tackifying resin) 
Piccotex 100 (o-raethyl styrene-vinyl 
toluene copolymer - tackifying resin) 
Hyvis 30 (polybutene - plasticizer) 

+ The SGPP is the reaction product of gamma-methacryloxy- 
propyltrimethoxy silane and polypropylene (Vestoplast 



31.3% 
tin dilaurate) 1.7% 
1.0% 

26.0% 

10.0% 
30.0% 



WO 89/11513 



PCT/GB89/00535 



- 18 - 

828, , prepared witfa a sUane cQntent ^ ^ 
10% using the procedure of US-A-3646155. 
Example 6 

One part adhesive composition 

The exposition is the admixture of the following 
components : y 

SG(PP/PE) 

Catalyst/polypropylene blend (1% dibutyl tin d*i! % . , 
Irganox 1010 (antioxidant, ^laurate, 1.7% 

Escorez 5300 (hydrogenated alicyclic "°* 
hydrocarbon - tackifying resin, 



1.0% 
26.0% 



10.0% 
30.0% 



Piccotex 100 (a-methyl styrene-vinyl 
toluene copolymer - tackifying resin, 
Hyvis 30 (polybutene - plasticizer, 

+ The Btm/W is the reaction product of vinyltri- 

3 50150 of Vestoplast 828 

- iSTSi^ prepared with a silane ~ 

aoout 5% using the procedure of US-A-3646155. 
Example 7 

One part adhesive o^u,^ 

co^? 10 " 1S ^ — — - * — wlng 

SGPP + 

Catalyst/polypropylene blend (1% dibutv5 „. 
irganox 1010 (antioxidant, * dllaurat *> 1-7% 

Escorez 5300 (hydrogenated alicyclic 
hydrocarbon - tackifying resin, 
Pxccotex 100 (a-methyl styrene-vinyl 
toluene copolymer - tackifying resin, 
Hyvis 30 (polybutene - plasticizer, 



1.0% 
26.0% 



10.0% 
30.0% 
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+ The SGPP is the reaction product of vinyltri- 
methoxysilane and an atactic polypropylene (APP 
grade BPH available from Ceroform Ltd - melt viscosity 
at 190 °C of 10 , 000 to 15 , 000 mPas) , prepared with 
a silane content of about 5% using the procedure 
of US-A-3646155. 

Example 8 

One part adhesive composition 

The composition is the admixture of the following 
components : 

SGPP + 31.3% 

Catalyst/polypropylene blend (1% dibutyl tin dilaurate) 1.7% 

Irganox 1010 (antioxidant) 1.0% 

Escorez 5300 (hydrogenated alicyclic 

hydrocarbon - tackifying resin) 26.0% 

Piccotex 100 (a-methyl styrene-vinyl 

toluene copolymer - tackifying resin) 10.0% 

Hyvis 30 (polybutene - plasticizer) 10.0% 

PEG 400 (polyethyleneglycol) 

+ The SGPP is the reaction product of vinyl trimethoxy- 
silane and Vestoplast 828, prepared with a silane 
content of about 5% using the procedure of US-A- 
3646155. 



Example 9 

Two composition adhesive system 

The first composition comprises the following components: 
SGPP* 34% 

Wingtack 95 (polyterpene resin) 33% 
Okerin 8981 (microcrystalline wax) 32.4% 
Irganox 1010 (antioxidant) 0.6% 
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* The SGPP is the reaction product of vestoplast 
828 copolymer with vinyltrimethoxy silane, prepared 
with a silane content of 5% using the procedure 
of US-A-3646155. 

The second composition comprises the following 
components: 

28-400 EVA 

99% 

Dibutyl tin dilaurate 1% 

In use, the first and second compositions are melted, 
mixed in a weight ratio of 98:2 and the mixture 
is applied to the substrates to be bonded. 

If desired, a plasticizer may be incorporated in 
the two-composition system of Example 9, for example 
xn place of the microcrystalline wax in the first 
composition. In this regard a 2:1 mixture of plasticizers 
such as Hyvis 30 (or Wingtack 10) and Benzoflex 9-88 or 
PEG400 may be used. 
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CLAIMS; 



1. An adhesive composition appliable in melt 
form to surfaces to be bonded, said composition 
comprising 

(a) at least one silane-modif ied polymer of apolar 
monomers , 

(b) a catalyst for the condensation of said silane- 
modif ied polymer, and, optionally, 

(c) a plasticizer. 

2. A composition as claimed in claim 1 containing 
as said silane-modif ied polymer a silane-modif ied 
olefin homo- or copolymer. 

3. A composition as claimed in claim 2 wherein 
said silane-modif ied polymer is a silane-modif ied 
polymer for which the monomers or comonomers are 
alpha-olefins. 

4. A composition as claimed in either one of 
claims 1 and 2 wherein said silane-modif ied polymer 
is a silane-modif ied homo- or copolymer the monomers 
or comonomers of which are selected from ethylene, 
propylene, but-l-ene f 2-methyl-prop-l-ene and hex- 
1-ene . 

5. A composition as claimed in any one of claims 
1 to 4 wherein said silane-modif ied polymer carries 
a silane side chain of formula I 



-Mi W 3^,00. (I) 

wherein A represents an optionally substituted 
divalent organic radical; X represents a leaving 
group displaceable by hydrolysis; in is 1, 2 or 
3; and R represents a blocking group not displaceable 
by hydrolysis. 
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6. A composition as claimed in claim 5 wherein 
said silane-modified polymer is a polymer grafted 
with a silane selected from vinyl trimethoxy silane 
vxnyl triethoxy silane and gamma-methacryloxypropyl 
trimethoxy silane. ' 

7. A composition as claimed in any one of claims 

1 to 6 wherein the silane side chains on said silane-modified 
polymers are identical. 

8. A composition as claimed in any one of claims 
to 7 containing from 10 to 40% by weight of said 

sxlane-modified polymer relative to the total composition 

9. A composition as claimed in any one of claims 

to 8 containing from S to 40* by weight of plasticizer 
relative to the total composition weight. 

10 a composition as claimed in any one of claims 

1 to 9 containing a plasticiser selected from polybutene 

Plasticrzers, liquid polyterpene plasticizers. 

liquid hydrocarbon plasticisers and ester-based 

Plasticizers* 

U. A composition as claimed in any one of claims 

to 10 containing 0.005 to 0.2% by weight of said 
catalyst relative to the total composition weight. 

12. A composition as claimed i„ any one of ^ 

moaif V 0ntai " in9 * " CSt ^ 3 Secona 
modrfred polymer, said modified polymers being 

the products of silane grafting polymers having 
■m flow xndices in the ranges 1 to 20 and 150 to 
2500 respectively. 

"to 12 cor 31 " 0 " Clalmea - ^ ^ ° M ° f 
to 12 comprising at least one further component 
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selected from antioxidants; tackifying resins; 
further polymers; and diluents and modifiers. 

14. A composition as claimed in any one of claims 
1 to 13 further containing a moisture releasing 
agent. 

15. A hot melt adhesive system comprising a first 
composition comprising at least one silane modified 
polymer as defined in any one of the preceding claims and 
a second composition comprising a catalyst for the 
condensation of said silane-modif ied polymer , said 

first and second compositions being packed in separate 
containers. 

16. An adhesive system as claimed in claim 15 

wherein at least one of said first and second compositions 
contains a plasticizer. 

17. A hot melt adhesive applicator cartridge 
comprising a water-tight container containing therein 
a desiccant and a hot melt adhesive composition 

as claimed in any one of claims 1 to 14. 

17. The use of an adhesive composition or system 
as claimed in any one of claims 1 to 16 in product 
assembly. 
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